We summarize 20 years of empirical and theoretical research on causes and functions of social influences on foraging by animals. We consider separately studies of social influence on when, where, what and how to eat. Implicit in discussion of the majority of studies is our assumption that social influences on foraging reflect a biasing of individual learning processes by social stimuli rather than action of independent social-learning mechanisms. Our review of theoretical approaches suggests that the majority of formally derived hypotheses concerning functions of social influence on foraging have not yet been tested adequately and many models are in need of further refinement. We also consider the importance to the future of the field of integrating 'top-down' and 'bottom-up' approaches to the study of social learning.
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 2001 The Association for the Study of Animal Behaviour
T he last two decades have seen a virtual explosion in research on social influences on the foraging behaviour of nonhuman animals. The wealth of information now available reflects the work of scientists from many disciplines: experimental and developmental psychology, economics, artificial intelligence, anthropology and primatology, as well as biological fields from ethology and behavioural ecology to population and evolutionary biology.
For those working on problems of social foraging, the fundamentally interdisciplinary nature of the field has been and is a source of both excitement and frustration. The excitement results from constant exposure to new perspectives on familiar problems, the frustration from an ever-expanding literature with which to deal.
Our review is organized in terms of causal and functional analyses (Tinbergen 1963), although such division of the field is arbitrary in that many investigators concerned primarily with analysis either of causal mechanism or function have considered the phenomena they study from the alternative perspective. Nevertheless, the dichotomy between causation and function reflects a fundamental division in biological studies (Mayr 1974) and is as useful an organizational device as any.
BEHAVIOURAL PROCESSES IN SOCIAL FORAGING

Signals, Cues and Signs
Classical ethologists were particularly interested in signals 'ritualized' to promote intraspecific communication (Tinbergen 1952). Behavioural ecologists have focused their attention on communication between coevolved signal senders and receivers competing in an arms race of manipulation and 'mind reading' (Krebs & Dawkins 1984) . However, social foraging by vertebrates depends most often not on specialized or coevolved signals, but on information-bearing 'cues' (Markl 1985; Seeley 1989) or 'signs' (Hauser 1996) that do not appear to have been shaped by natural selection for intraspecific communication.
As animals engage in routine daily activities, they coincidentally provide information of use to others. For example, the rasping sound an agouti, Dasyprocta punctata, makes when gnawing on a nut attracts other agoutis, as well as the occasional predator, to rich, but patchy and ephemeral, feeding sites (Smythe 1970) . Similarly, as members of a colony of Norway rats, Rattus norvegicus, travel from their burrows to food or water,
